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S U M M A R Y
Mass gathering events pose critical health challenges, especially for the control of diseases. The rising
population, better connectivity, and scope of travel have increased the frequency and magnitude of mass
gatherings and underscore the need to shift the discourse from reacting to the public health issues they
throw up to taking active steps in preventing them based on evidence through research. The Kumbh Mela
is a religious event in India that constitutes the largest number of people gathered at a speciﬁc place and
at a speciﬁc time. It is older than the Hajj by centuries, yet the public health aspects related to this event,
which is held every 3 years, have not been fully studied. Understanding the Kumbh Mela can highlight
the health challenges faced and provide crucial lessons for the management of mass gatherings. This
investigation used the Kumbh Mela in the city of Allahabad as a case study to describe the health
problems and the efforts taken to manage them. In-depth studies of the Kumbh Mela in the future are
required to generate evidence for context-speciﬁc measures to address the complex health challenges of
mass gatherings.
 2016 International Society for Infectious Diseases. Published by Elsevier Ltd. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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According to the World Health Organization (WHO), a mass
gathering (MG) is ‘‘any occasion, either organized or spontaneous,
that attracts sufﬁcient numbers of people to strain the planning
and response resources of the community, city or nation hosting
the event’’.1 These include spontaneous and organized events like
sports, social and cultural functions, and political and religious
gatherings. The magnitude is widely contextual, from a couple of
thousand to a few million.2 The Kumbh Mela is a 3-month long
religious conglomeration held every 3 years in one of four different
cities in the north of India, by rotation, the most famous being held
in Allahabad. This is considered to be the biggest human gathering
on earth. The last one held in Allahabad in 2013 had 120 million
visitors. Thus, there were almost as many human beings as the
entire population of Mexico gathered together in one place.3,4
With a history stretching centuries before Hajj, Kumbh Mela
receives little attention in academic discourse. In relation to the* Corresponding author.
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creativecommons.org/licenses/by-nc-nd/4.0/).incidents of MG tragedies occurring across the globe, and even in
India for events on a much smaller scale, the Kumbh Mela stands out
for its better track record on safety and management.5 This relative
absence of large-scale human tragedy during the Kumbh Mela,
coupled with the limited international media coverage of this
predominantly regional, albeit massive, event, could be the reason
for the lack of research studies on the subject. Nevertheless, the
sheer magnitude of the event poses a signiﬁcant logistical and public
health problem, and exploring its management and execution could
provide crucial lessons and highlight the challenges faced in the
management of MGs from a public health perspective.
2. Public health challenges at mass gathering events
MG events pose a unique set of public health challenges,
including stampedes, crush injures, burns due to ﬁres, exposure to
extreme weather, infectious diseases, water-, sanitation-, and
hygiene-related illness, and epidemic outbreaks.6 The complex set
of health needs required to manage such events are well
documented in the Lancet series on MGs published in 2014; this
highlighted the need for comprehensive planning, rapid detection,ier Ltd. This is an open access article under the CC BY-NC-ND license (http://
S. David, N. Roy / International Journal of Infectious Diseases 47 (2016) 42–45 43and effective management during events such as the London
2012 Olympic and Paralympic Games, the 2012 European Football
Championship Finals (Euro 2012) in Poland and Ukraine, and the
Hajj 2012 and 2013.6–8 During MGs, special attention is also
needed in relation to disease surveillance, infection control, and
water and sanitation. This requires setting up and implementing
systems from scratch, or usually the up-scaling of existing systems
in place.9 Growing numbers and ever-larger crowds gathering at
MG events lead to ever-increasing health risks, making it
imperative to have robust mechanisms for prevention and pre-
empting public health risks.10
MGs may also have considerable implications in relation to
other acute public health incidents such as pandemics and
disasters, which also require planning, preparedness, and man-
agement, and an increase in the capacities of the health systems.11
However, resource materials and studies on how to prepare for and
manage health risks during MGs have not been developed
fully.11,12 Most of the existing guidelines on MG events focus
mainly on crowd control and the prevention of stampedes, with
little attention to public health.13–16 This makes it imperative to
take a critical look at the public health risks, such as infectious
diseases, that could severely disrupt the management of MGs.17
3. History of the Kumbh Mela
The name Kumbh Mela comes from the Sanskrit word ‘Kumbha’
meaning an ‘urn’ and ‘Mela’ meaning ‘fair’ or ‘gathering’. It refers to
the legendary battle between the gods and demons in Hindu
mythology for the elixir of life by churning the primordial ocean of
life made of milk. The tussle for the elixir is said to have caused the
urn to tilt and four drops to fall on the four cities of Allahabad,
Nashik, Ujjain, and Haridwar, where the Kumbh Mela is held in
rotation every 3 years. Thus each city hosts the event every 12 years.
The dates are pre-determined based on special combinations of the
zodiac. Held on the banks of the rivers in each of the four cities, the
main tradition associated with the Kumbh Mela is ritual bathing in
the river on certain auspicious days during the 3-month period of
the festival. Since Allahabad is the city with the conﬂuence of two
sacred rivers, the Ganges and the Yammuna, the Kumbh Mela held
there is said to be the most auspicious and draws larger numbers of
devotees than the other three cities.18
The pilgrims include religious and holy men and women from
different sects or ‘akahras’ and their vast numbers of followers,
who have a pre-determined order for entering the river each time
for the ritual baths. They are trailed by other devotees who take the
sacred dip in the river. This makes the entire process complex, set
to a pattern that can result in long lines of devotees waiting their
turn to enter the river. The event is also the site of religious
discussions between different religious sects, devotional singing,
mass feeding of holy men and women and the poor, and religious
assemblies where doctrines are debated and standardized.19
The Kumbh Mela is the largest and the most important periodic
MG in India, bringing Hindu devotees from all across the world. The
puriﬁcation rites involved in the ritual bathing, especially at
Allahabad Ganges, are believed to interrupt the cycle of
reincarnation according to Hindu theology. The highest holy days
occur once every 144 years. Over the years, the number of devotees
attending the Kumbh Mela has increased logarithmically, from
around 400 000 in 1903 to 120 million in 2013.3,20 This is the
largest human gathering on earth, so large that the movements of
the amassed individuals can be seen from space.21
4. Health challenges at the Kumbh Mela
Like other religious MGs, the Kumbh Mela is a largely organized,
low-adrenaline event with ﬁxed rituals and practices. The largenumber of people attending the Kumbh Mela makes its planning
and management a substantial task for the local government,
which is responsible for the event. The government has to manage
prior planning and address the safety and needs of the millions
arriving from all across the country and even from abroad, as well
as ensure the prevention of the spread of diseases, addressing the
management of health systems and other basic services like food,
transportation, and safety. However, unlike other religious MGs
like the Hajj, the Kumbh Mela does not involve a ﬁxed human
settlement, but the creation of a temporary ‘pop-up city’ of canvas,
corrugated metal sheets, bamboo, nails, and rope in the ﬂood plains
of the rivers, which houses and feeds millions of people for
3 months every year 3 years.22 Moreover, unlike the Hajj where
people’s entry into the country and region can be monitored given
that air travel is the most common mode of transport as it involves
a large number of international visitors, people come to the Kumbh
Mela by air, road, rail, and foot from within India, making it almost
impossible to maintain detailed records of the peoples’ move-
ments. The logistics of the water, sanitation, security, health, and
transportation needs of millions calls for meticulous planning and
quick responses. Given that the region in which the Allahabad
Kumbh Mela is held is among the most under-developed of India,
with an inadequate health infrastructure,23,24 providing adequate
healthcare services to the inﬂux of millions of pilgrims is a
daunting task.
The sheer density of people descending on the river banks at the
Allahabad Kumbh Mela results in overcrowding, which has the
potential to lead to stampedes and consequently deaths and crush
injuries. At the 1954 Kumbh Mela, a stampede killed nearly
500 people and injured around 2000;2 this was attributed to the
heavy inﬂux of people and dignitaries, including the Prime
Minister and the President of India, as this was the ﬁrst Kumbh
Mela since the country’s independence in 1947.25 The enquiry
commission set up following this event recommended restrictions
on the visits of dignitaries during Kumbh Mela, which was strictly
followed for all subsequent events.25 Since then, the Allahabad
Kumbh Mela has rarely seen any major instances of stampedes,
except in 2013, when 36 people died in a stampede at the
Allahabad railway station due to a massive rush of passengers.26
This highlights the fact that while at the site there may be robust
mechanisms in place to prevent stampedes, associated sectors like
transport also need to be factored in to ensure that the event runs
smoothly.
As the event involves bathing in the river as well as the close
proximity of millions of people, there is a dramatically increased
risk of water-borne infection and disease. Furthermore, the event is
open to all visitors and pilgrims, and there are speciﬁc rival
religious sects and orders and their followers, the management of
which is a recurring challenge. Government ofﬁcials overseeing the
event have to negotiate the bathing schedules of these different
groups, as clashes have resulted in indirect deaths. For example in
2010, a vehicle carrying members of a prominent sect struck
several people, setting off a stampede.27
The earliest documented record of infectious disease at the
Kumbh Mela festival was an outbreak of cholera in 1817. This
spread through the returning pilgrims across India and through its
ports to Europe and East Asia, leading to the 1817–1824 Asiatic
cholera pandemic.28 There were sporadic epidemics during the
Kumbh Mela in 1892, 1948, and in the 1960s.3,2 This led the
government to push for compulsory inoculation of all visitors
attending the Kumbh Mela, which has since been relaxed.
5. Public health services at Kumbh Mela 2013
The importance of public health in the management of the
Kumbh Mela is underscored by the fact that in 1966, around 20% of
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allocated to health in 2013.27 In 1966 there was just a single 100-
bed tent hospital; in contrast, in 2013 there was a hospital in each
of the 14 zones of the Kumbh Mela area of 1936 hectares and a
central hospital. Additionally, there were 24 alternative medicine
hospitals (such as Ayurveda and homeopathy) and 150 ﬁrst aid
posts staffed by a doctor and a pharmacist, as well as
120 ambulances.29,30 Nearly 250 specialist doctors, along with
hundreds of health workers, were appointed to allow the health
facilities to operate 24 h a day.28 As well as these temporary
arrangements in the ﬁeld, a tertiary-level public hospital in
Allahabad City, with 100 beds, was reserved for referrals from the
Kumbh Mela.29,30
For the 2001 Kumbh Mela, the government established, as a
pilot project, a telemedicine centre at the main ﬁeld hospital of the
Kumbh Mela, which collected daily information on the inpatient
and outpatient cases reported. This information was communicat-
ed to a nodal centre at Sanjay Gandhi Post Graduate Institute of
Medical Sciences (SGPGIMS) in Lucknow, around 100 miles away,
and the tertiary-level hospital in the city of Allahabad that was
reserved for the Kumbh Mela.31 While routine cases were treated
at the ﬁeld hospital, major health problems were addressed by
online teleconsultation and video-conferencing from the ﬁeld to
SGPGIMS and the hospital in Allahabad. Rectal swabs and stool
samples collected from patients suspected of cholera were
examined at the tertiary hospital in Allahabad and at SGPGIMS
to detect and isolate Vibrio cholerae in the samples, which were
then sent to the National Institute of Cholera and Enteric Diseases,
Kolkata, India, for further analysis. After conﬁrmation, the detected
cases were notiﬁed immediately to the central hospital in the
Kumbh Mela area to isolate the patient and prevent the outbreak of
an epidemic.31
Encouraged by the success of this pilot, in 2013 the government
added a mobile telemedicine unit for video-conferencing and to
conduct minor surgeries. This was equipped with laboratory for
imaging and testing and a public address system for mass
awareness.32 While this proved immensely popular and there
were certainly marked positive health outcomes as a result of the
elaborate and innovative health infrastructure being put in place,
there was also under-utilization of these services. For example,
quite a few of the beds and the services of the specialist doctors
remained unused, as the vast majority of illnesses reported were
minor, which instead overburdened nurses and physician doc-
tors.31,33 Similarly, only 31 samples required processing for cholera
in 2001, but around 2000 patients were treated by the mobile
telemedicine system.31,32 Thus a ﬁner focus on the deployment of
existing resources and a stronger feedback loop are required for
future planners of the Kumbh Mela.33
Given the history of cholera outbreaks, public health measures
up to the 1960s for the Kumbh Mela focussed on compulsory
inoculation. However, over the years, recognizing the importance
of water, sanitation, and hygiene in minimizing health risks, the
government has taken substantial measures to improve water and
sanitation. Diarrhoeal diseases have continued to be a risk at the
gathering, leading to a push for more rapid monitoring and prompt
public health interventions.31 In 2013, for example, 46 protected
bore wells with chlorination attached tanks, as well piped potable
water through 20 000 taps, were provided to reduce the chance of
water contamination.3 Similarly 35 000 toilets were constructed,
ranging from designated open air defecation ﬁelds to simple pit
latrines and bio-digester toilets.3 The water and sanitation systems
set up followed almost all of the minimum universal standards,
such as toilets at a safe distance from water sources, around
15 people per toilet, incorporating cultural preference toilets, and
adequate quality and quantity of water.3,30,34 At the same time,
there was no standardized monitoring of the sanitation system setin place, with repairs being conducted only when problems were
reported.3
The outcomes of the signiﬁcant efforts made in improving the
health and sanitation amenities at the Kumbh Mela in Allahabad
are reﬂected in the data from 2013. The main cause of injury and
the single death on the site was due to electric short-circuits.30
Only one-tenth of illnesses were due to diarrhoea, with the main
causes of morbidity being respiratory ailments and diabetes or
hypertension.29 This shows that the government needs to go
beyond better sanitation facilities to deal with this overarching
range of health problems and hazards, such as providing safer
electricity lines.
6. Public health lessons for mass gathering events
The Kumbh Mela has moved from compulsory inoculations to
addressing a wide range of health needs of the pilgrims, with
enhanced medical services and safe water and sanitation services.
While there is more that can be done, the overall health risks
associated with Kumbh Mela have improved considerably. The
process of evolution towards better outcomes, challenges faced,
lessons learnt, and strategies used in a low-resource setting need to
be better documented, studied, and evaluated. This can lead to
pragmatic solutions, which can be integrated into planning and
policy, as well as contributing to the evidence on minimizing the
health risks associated with MGs. Otherwise there is a danger of
losing the valuable lessons learnt in this process, leading to
institutional memory loss, necessitating the proverbial ‘reinvent-
ing the wheel’ each time.
Researchers have repeatedly pointed out the need for a
specialized interdisciplinary approach to understand the health
challenges that MG events pose.35 The Lancet Conference on Mass
Gathering Medicine in 2010 and the consequent Jeddah Declara-
tion on Mass Gatherings, where the complex public health
challenges during MG events were highlighted, stressed the need
to exchange knowledge, strategies, and collaborative
approaches.36 Moreover, creating a consortium of public health
researchers, health experts, event managers, and administrators
from across the world to share experiences, document challenges,
develop guidelines, and design context-speciﬁc solutions, could
result in a more streamlined and uniﬁed approach to MG health.
Such a multi-disciplinary international association could also
initiate more research and study of MG events and advocate for
improved policies and practices in the context of health during
MGs. This in turn could transform the conventional post-event
response model to a proactive prevention model, based on
evidence, learning from across the world, contextual strategies,
and efﬁcient planning. Such an approach necessitates more
academic and public health research into different MG events
from across the world, including the Kumbh Mela, to better
understand the public health challenges during MG events.
7. Conclusions
The ‘pop-up city’ that houses nearly 120 million people in the
middle of a sandy river bank is signiﬁcant not only for pilgrims in
India, but also for MG research. Studying the mammoth Kumbh
Mela presents a unique opportunity to generate an evidence base
for the development of solutions and recommendations for the
prevention, management, and control of infectious diseases during
MGs. This could provide information on how to develop context-
speciﬁc methods to improve and sustain optimum health
conditions for people during Kumbh Mela and other MGs across
the world.
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